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1020030038890 #^ <aj*}: 2003/8/8 

^ ^S.e1 ^ o] e|ae wj-^^ ^71]^. ©1 #*l*r 

n(n£r 114 €■ ^^r)7fl^ ifljE. m ( m ^ l^cf e ^^)?fl^ *}i»^1Jl e}o] 

2-^ -i ^Hl", y(y^ mc} 3. ^)7fl<2] CflolEi ©j-^ 2fl = #^- -§-<?}- <^ Oj Sj 

ytilH^] dHEi-t nm >*alH<>] c-flolE^ ^l^H nm7fls] nflae) ifl ©HHl" ^©.S 
x a]H^ c-flojE^l- 5}olH§>^ ElliH ^o]e| e^-olH ^ nm7fl<>] *fl;E.E) i£ <^ efloj 

1- ^-^-SY^ xW]H^ cflolE-ll- ^ «] JH^rV^ nrntilH^l Hi ail ^4 31 e^ 

1- IHJsVjI, ^o^Al^oi] -§-^}o} nmWlBSl ^jzf d] o] e-J # yti] e ^ a]e«^o^ ^efl 

£ y«lH^ tijiH ^ c^oIe^ tfl-g-SKr y7 ]l^ c-flojE^ <y#^ 2fln«. #^*H=r Bfli 
B HH^ e}£L sjSS ^£|©1 &t}. rq-ej-A^, ^ ^ ^ojEi <y#^ 3fl = ^^ Af-g- 

Efl^H7f 7^5M, olofl v$E} y Efl^E^7> f^iH} ^2] HVi^l nflSE) #*1 

1- ^Hl 3l^B*Hr 3©1 7>^^>4. 

£ 3 
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1020030038890 #^ Qx}: 2003/8/8 

«V£^1 Dflse) ^ o] ei|ae ^{Semiconductor memory device and 

test method thereof} 

El£- #Hfl^ c^ojE-l eflolHS ^*Rr «KE31 n)la.e] uf-Ej-vfl 

E3^r -g- c-flojE^ ^SfSRf a Jr5L^l "flS.^ ^aI^o] 

JE4^r J£3^1 M-E}^£ t^lS.e] w]iH7l ^ ^Al^oj 

£5^ -g- d] c-flo)Ei £flo]HS. -g-^Hr uV^l °fl2-S] cf^. ^a] 

E6-^ S.5<$ M-EfNH te^l ^2. si 31 *ms\S.°) ^ ^ 
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1020030038890 2003/8/8 

#*1 o\] ^O.^., j}tf| ^1 ol ^ Bfl^EAlofl EflAEf 

<*| tg^ y]E b^e( PBT ; Parallel Bit Test) ^>-§-W. ^1 *1B fl|il ^ 

o. av^^i s.- c-11 o) Ei <y#^ sfiJEL^-g- -g-<sH ol Ei # <a#^*Rr ^ 

°1 t»3°J 7fl^sl c-Hoj^I oj#^ sfl^lr-i- -f-*M til oIe^ oi^^^i 

« -t^, 31^7} 327flSl c-flolE^I 9j # ^ ^^j-l- ^SKr ^-fofl, 16W1H^ 

7 r W J%e]tf EflolE( SDR; Single Data Rate )S ^*Rr 

^-£^1 ^lS-^ #*1» ^1 «1B Efl^B A>-g-^^ g>Jl Ell iHt ^SS*>7fl 51^ 

27fl ^ l6tilB^l tflolEil- oi^^^. ^ oi- tiV^^l ojls.e) Efl^H^ ^ 5^. zz. 

^1 «1B tfl^H «o v ^°11 47fl 87flsl tflx3°J *\)°]&\ 3)1 = 1- 

* dlolE-11- ^#^«f7ll 3^ * 87fl 47ll£| *}5L2i\ v\}3.£\ %-*}o\] 
tfliH^ 3°1 7>^*>Cf. 

^l-S-el tfliEf nfl ^ «1H Efl^B 

5]*1H ElliB t ^^^cl-. 
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1020030038890 #3 2003/8/8 

5=l£ #2fl^ cil- cflolE] ^)o]e S «VE*]1 ^5.3 q-Efifl 

Dfl£5] i£ ^efloKH), alJH7l(l6), ^ 5}o] H q)o]&\ ^E]#a3]^ (18)^. 

5L1<HH, DQl ~ DQ16^r 3H&| ^fl^l-fi- M-t^t}. £lofl u|-b]-^ nfl 

-S-^ 31 °1 3 4-E.l-(DQl ~ DQ16)^- fs}^ 16«1H^ ofl o) E ^ 1- c-^- cflo] 

3M(10-1);4 ^ o^efloKio-Ds ^^Ji, ^H^*!! ^ae) ^ 

•^MHClO-l)^ 47flS} <>MM#((D ~ 0)^.0] X\jL t v))3-ZJ{ ^ 

^efl^l(10-2)^ 47fl^ T^ls.^ ^ ~ ®) S 0)^0)^ o^cf. ECSLl£- *H^*I| 

^l-S-el ^ <^H (10-1)^1 ^ <H3M-I-((D, ®) 47fl<>| wje *J 

&-s}7) rflS^<y ^l^^lJl Hf^-I-, ECSL2^ ^ <H e fl o] (i 0 -i) 

^ aflas^ ^ <H3Hl-((2), ©) 47fl5] u]H 5^## ^^}7] ^ 

^ -{dUjA]^ 2}°}*, 0CSLl£: #-r«l^ *flS.e| Q 0} 3)0] (l()-2)£) *flS.e] iS <>MHs-( 
©, ©) 47fl^ wis ^^»*>7l cflX^ ^ e^o]^-, 

0CSL2^ nflsel >i ^ 5 flo](io-2)^ nflae) 4 ^elM-i-C©, ®) zj-z^-o) 47 flo| 

°1l£.el H ^BfloKlO)^ >g ^5fl^ll-(®, (2), ©, ©) $1 = &K1# 

^ll-C®, ©, ©, ®) 51-^11-1- ^s}7) tfla^^l e}<y^ q-Ef 
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1020030038890 ^^ 2003/8/8 

£}-<?]-§-, RWL-c- S-f sHa^H nfl£Hl € <^eflo](i4)^ cflx^^l el^^H 

£H M-EfHfl Z]-Z|^ 7l^# ^"Cf. 

<^|eflol( 10-2)5. cflS-e) ^1 ^e^l(lO-l)^ ^= eJ-^CWLl, WL2) 

AAA ^ -tf^-S. e^l-CECSLl, ECSL2) AAQ *}°H 3H^« 47fl<3] ^1 

A°}^ -^3]-a1oii 4HlH^^ cflolEKEDIl ~ 4, EDI5 - 8, EDI9 - 12, EDI13 - 16)1- <83 
f>}JL, ^IL -§^X|ofl 4U1B^^ c-flolEiCEDOl - 4, ED05 - 8, ED09 - 12, ED013 ~ 16)1- 
#3 *^r«i^ ^S.-B] H ^eflo](i 0 -2)^ $1 = e^lrCWLl, WL2) AAA 

33 -id^JL ej-^l-COCSLl, 0CSL2) AA$\ ^Hl 3MiH* a| A^ 47fl£) ^SLe] ^ 

4wlH^^1 cflolEKODIl ~ 4, 0DI5 ~ 8, 0DI9 - 12, 0DI13 - 16)1- ^^Kh, *M 
^ 4t>l dH&|(0D01 ~ 4, 0D05 ~ 8, 0D09 - 12, 0D013 - 16)1- 

^ S^^^B *\]2-Z\ il ^£^1(12)^ >f <H5))o](io)^ ^ ^eHa] 

J- 5}<y#(ECSLl, ECSL2, 0CSL1, 0CSL2H v])5L^ ^*\) oi^ ^ *-ofl ^ 

€3 #^J: s]^^H ^i^^lJ: e^-o]o.S tij\^}7) 

el^H cfls.^ ^ <H3M(14)^ Dfls-sl ^ ^eflo]( io)^l = 5}<?]1- 

(WLl, WL2H1 oflSL^ -il-ofl ^^-ol oi^ ^^^1 ^^-o) oi^ o} 
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1020030038890 #3 2003/8/8 

H. eKl* e] c d c d£ sfts. A9l°-S. tflsfls>7l JflsH ^>-§-^^. ^1^71(16)^ ^1 «1H 

^ EfliB t-fl o] b\ (ED01 ~ 4, ED05 ~ 8, ED09 - 12, ED013 - ED016, 0D01 ~ 4, 0D05 - 8, 
0D09 ~ 12, 0D013 ~ 16)# AA *\^-*\<>\ 8«]H^ ^ dHEKMAl ~ MA8)-& 1^ 

W. °H, ^3=1^ 8«]H^ ^ c^oIeKMAI ~ MA8)7> cflS^ 87fl£| 

<y#^ afl^.-l-(DQl, DQ3, DQ5, DQ7, DQ9, DQll, DQ13, DQ15)^r #^^cf. %s%*\ 

SLS., v\)3-£\ >g <H3M#(®, (2), (3), ® t © ( © ; @ ? ®) z^o.s.w-Ei 4«1 

c-flolE^l- tilJEtl alii ^32f d]]o]e^7> 87fl^ cflolEi 5fl^.#(DQl, DQ3 , 

DQ5, DQ7, DQ9, DQll, DQ13, DQ15) AA^r -§-*M %?$QA-. ^#sJH 
(18)^ *3! win Efl^EAl^ e|olH ^^lofl 47fl(^, 87fl)^ 3He| <y#^ 2)1 = 1: 
(DQ1, DQ5, DQ9, DQ13)(S^, DQ1, DQ3, DQ5, DQ7, DQ9, DQll, DQ13, DQ15)^- -f-*H ^ 
^3^- 4HlE (s ^ j stilH)^ 31 o)&\^ 32W1HS] c-flolE^S -il#SH 4«lB^2] ^]o]b] 
(EDI1 ~ 4, EDI5 - 8, EDI9 ~ 12, EDI13 - 16, 0DI1 - 4, 0DI5 - 8, 0DI9 - 12, 0DI13 - 
16) AA^r *\}5L?1 ^ <^Ml-(® - ®) AA^-S, *\)S.?) ^ 

.£2^ £i<Hi y)J27l^ <iH)o} ^-i; M-Efvfl^ , yim7l-i-(30-i 

- 30-16)5. 1*} a]iil7l2f tilJE7ll-(32-l ~ 32-8)5. ^€ 2*> «]iS7lS. 

wliE 71 #(30-1 ~ 30-8) AA^r *H^*I) "lis. el ^ oHH(10-l)5.JfEi #^5]^ 2 
ulH^!^ cflo]Ei((ED01, 2) - (ED015, 16) )« wliH^H ^4 cfl ol e^ 1- l^^tf. 
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1020030038890 #^ <^7}: 2003/8/8 

*1 "S-fsflt^ cilo] *§^W. b^7HS, «li27l#(30-9 - 30-16) zj-zf 

£ *^^^fl "fiS.el € <Hefl°K 10-2)3. JjMH #^5^ 2«]m^^ c-flolEKCODOl, 2) - 
(0D015, 16))!- «lm*H ^ tiHEi-i- ^^^4. ^ 2ti]m^^) cflolE)7> <a*l 

"*H"3]^ alii ^4 cfl o] Ei 1- ^*>jl, QSl^ "S-f-efl'i^ tilJE ^ 

4 cflolE^ ^Stbcf. «1 5171^.(32-1 - 32-4) AA^r «1 3271 #(30-1 - 30-8)5. % 
%^\^r tils ^3if cllolE|!- 2«1H^ alm^H Him ^4 c-flolEKMAl ~ MA4)# 31 °1 E| <y 
#<3 sfl^s.(DQl, DQ3, DQ5, DQ7)3 Him 711- (32-5 ~ 32-6) tilm7)# 

(30-9 ~ 30-16)5. ^-B] #^Sl^ tils ^34 dlolEl# 2«1M^ «lm«M «lm ^4 ^\]o}^\ 
(MA5 - MA8)# c^oIe) <y#^ J£fl = #(DQ9 ( DQ11, DQ13, DQ15)5 #3*h=k 

^, S2o11 ^Nfi tiliH7l(i6)^ *fl.£.e| ^ ^EllolKQ, (2), ©, ©, (5), ©, ©, 
®) 4tilH^^l c-flolE^l- Hlm^H tils ^4 cflolEKMAl - MA8) 

» HH^I <y#^ sflJE.-i-(DQl, DQ3, DQ5, DQ7, DQ9, DQ11, DQ13, DQ15)3 #^*}-cf. 

E fliE^ HH^I sfl£t(DQl, DQ3, DQ5, DQ7, DQ9, DQ11, DQ13)3.^-Ei 

si- a! m ^4 3Mb1(MA1 - MA8)^1 ^EflS B:a ^mEl ^ ^5fl°lw((D ~ ®) 

(DQl)S.-^-Ei #^sl^ aim ^4 31 ol Ei (MAI) 7} "B^-"^^ <H^<>K®)^ 
^3.$ ««fl Sfl^SHf- olc^i^l ^^-o] 01^ ^ o.^ 

ZL^C-fl, °HJ ^ Hi E Efl^EAl^l E)£L ^Alofl A>-g-S]^ cflolEl = # 

^ t« #°l7l alJ5Z7ll-(32-l ~ 32-8) 5 2HlH*JsJ cflolEl# aim 

*M 4tilBSl aim ^4 cflolEll- #^^>7ll S)^ Efl>iE|^ ofl£E| g ^SM^C® - ®) 
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1020030038890 #^ <3j*}: 2003/8/8 

i^eH, £14] M-Ef^ ^EflS] cil- cflojEi eflojE^. -g^K- hKe^I ^2^1 

7>^*M^ ( ^JE. ^^Alofl^ 8 7l] o} ^1 0] Ej <y 2fl^-#^- Af-g-^^o^V EflAE 

7> 7}^}^. ^^SLS., 16W1HS] c-llolEil- <y#^Rr 7 >^tt 31o]e^| efl 

^efl^ o_V£^l Dfl^El ^Ife tgt alH tflAEf afi 87fl^1 

HI °1 3 ^l-o] -S-^Sl^, °H1 ccf^, ^Hl Ell^H^- ^ «>^1 oils. El 

^r, 3He| -g-^Kr #2fl^ HV£*fl #*]<*1 ^^-ofl tg^ a] 

tllolEi <^#^ 3flS.#ol Jl^£l7l nfl^ofl Tg-Sr ^ nflSE) ^ 

1- ^AHl Efl^H^Rr ^ol 1:7}^*}^ £-^l*H OlO^cf. 

^ ^#31 C-fl o] Ei <y#^ 2fl = -i-ol A^£l7l trJl^-ofl ^ ^o) tiV^^j ^11- 
1- ^ 5U^ «K£*)1 315LE) olcf. 
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1020030038890 #^ 2003/8/8 

Cfs. slx)*. a o V 7 ] -a-^^- ^tb #5^1 nfla.^) EfliH 

# 7] s.^^. ^*>7l ifltb ^lS-Sl #*1<>1 ^ll^Bfl^ n(n^r lJi 

oJaJM*, y(y^ m4 e ^)7fls] tfloi^i <a#^ 5fl = i-# *«h yflH^ 

c fl °1 3 # nm >x«lH^ cflolEls. ^#*H nm7fl^ ^s.^ ^ ^eflojs. zj-zfo^ # 

7l X H]H^ CflolEil- El-ojE^ EfliB ^o]E^ 5^o]E ^ ^- 7 ) ^flo} ^ 

<H 31 °1 1" z^^S-JM x«lH^ cflojEil- ulja^c^ nmWlH^ *}M 

cflolE^l- ^SVjI, ^H^1JL°)1 -§-^-sH #7l nmWlB^l yjiH ^sf cflolEl!- y«lH^ ^ 

yUlB^ WIS ^12} dlolEi* cfl-g-^ #71 y7fl<3l HHEi 
3- #^*Rr Efl^B cflolE^ sl^ sis.* ^SHf *Vcf. 

A oM -if-a}^ ^*l-7l ^tb ^3 «J-£^1 tjflS-El #*|<>1 ^l2^Efl^ n(n^r lJi 
4 €- ^^r) 7fl 51 ^ = eJ-SlW m(m^ mcf €■ ^)7fl£l ^ ^^IJl e^l^l 
=Hl o^*) x (x^ lJitf €■ ^^)«1H^ HH^I* <y#^*Hr nm7fl£l nfl:E.e| ^ 

<H 31 °1 1- , y(y^ 114 €■ ^)7fl£l cfloiEi <y#^ afl = #-i- ^-*H <y y ulH3l 
c il °1 E i I" nmCnm^r y£\ ^wfl) >xtilH^l dHE|5. ^l^f 0 "} nm7flsl Dfls.sl ^ o^sfl 

^.O^. #7l xtilH^l CflolEi# EfolH*^ E|AE dl Ol Ei El-Ol^ ^ S _ ^ Sgy] 

nm7fl£l nflSEl ^ oleflol^. 2\^o_s.^.b] x*}S-$] z\} °] Ei # ^ tilssl-^ ^ 

«1S^ tils ^azf c-llolEi^- ^*>jl f *)H^J-°11 -g-^V^ #7l nmHlB^l tilja ^ cfl 

#71 n7flSl ^= El-«yi- Zl-Zl-ofl rfl^-^C^ ^£l^ tilB C-HoIe^IeI y7flS. Hf 
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1020030038890 «J*>: 2003/8/8 

3MBj*le] y7fll zif-5)-sH #^*Ka, #7] y7fl^ ZLf-sj-s} alB t-flolEi z]-z|-^- «1 jsl 

*H y«lH^ tijiil ^ C-1]olEi# ^-7] y 7 fl2l C-flolEi og # ^ 3)] = ^ Jf-*}a} 

A oM 4€- ^-aj-g. ^^>7l ^ ^lS-Bl Efil wj-^^ 

^1^^ n(n^r 114 3. ^) 7 fl4 ^jel m(m^r 114 -E ^^)7fl^) ^ ^ 

tt nm7fl^ u\)5LE) <£ <HelH»^- tiV£*fl u\}s.^ #*14 Efl^e «<P?H1 S^^l , 

y(y^ 114 ^^r)7fl^ z\]o]b\ <y#^ afl-EM-i: -f-SrH ^s^fe y«lB4 ciM^-I- 
nm >xWlH^ 3H4l -il^H nm7fl^ i£S] ^ ^Eflojs. z}-z}-_oi #71 x^lS.^ 

31 °1 E 1 I" 4°lBSRr EfliS dHEi 4°1H ^1, ^ ^-71 nm7fl<>] pflS.E^ >i teflon- 
^JLl^-Ei X «1H^ t-lHEi!- wlJH^ nm4H4 aim ^ tlM£)» 

#^^>J1 ( ^H^ofl -§-^}c*| # 7 ] nmUlB^ h] jn. ^ 3M£|.g. y w]H^ ^ 
2}£ y«lH^ y)m ^4 c-flolE^l- tfl-i-SHr # 7 ] y7 fl4 3H4 <y#«3 afllELlrl #^*} 

^■71 4-g- ^-^-t- ^^>7l ^ ti_V£^l ^lS-S] #*14 31 ^S. «<^4 

^l2^Efl^ n (n^r 114 ^)7fl4 4^1:4 m(m£r 114 €• ^^r)7fl4 ^ 

e^l-ol ^Hfl^^l 4*flA] 44 x (x^ 114 €• cflojE^ <a#^^ 

tt nm7flS] nflSE| >i ^eflojs-a. D^e] #*14 ^|ae $1°]^, 

y(y^ 114 ^ ^)7fl^ cflojEi <y#^ 4£ft -f-^H ^^Sj^ ywleo) cflolE^ 
nm(nm-^ y^| ^^yfl) >xWlH^ cjjolElS. ^1^1-^ ^- 7 ] nn^flo) ofla.^ >g c>) e ^ oj ^ z^-z]- 
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1020030038890 #3 H*}: 2003/8/8 

o.S <#7) x«lH^ cflolEil- 5}o]E^ Efl^E eflolEl Ej-o]3 cf^| ; ^ ^-71 nm7flsl nil 
as! H ^efl^l-i- x«lB^ cflo}E^# zj-z}- nm^lM^ «1 

HZ ^u2f cflolEil- t^Sj-JL, ^o^Al^o]] -§-#*H ^"71 nmHlSS] V]M ^-0}- ^}o]t)^r # 

^-71 m7fl^ ^ AjiMAlJr e}-0}S- ^zj-ofl cfl*-S}a) ^-^s]^ W)3 cfl oj e| 7] E] 
y7flS ZLf-J^H ^7l y7fl^ WlH cfl o] E| Z]-^ HUffi^ ^-Ags] 

yWlH^ aj-E ^Jif CllolE-ll- ^71 y 7 fl^ V%o)t] sflcs.^- Jg-§><^ #3*Kr Efl 

^ ^ *J-§-] 

^ ^ f>}^ uV£;lfl ^ °1 ^ Efl 

£3^ ci-i: c-flolE^ eflol SS ^^>^ aVsi^ v\)s.^ ^A]ofl^ 

^-i: M-Efvfl^ "-£^1, 5Ll<Hl M-E^ aV£^ pflSLEl ^ofl ^ 33.(20) 

£3ofl M-e]--h £io)l M-iM 1-^-1- &<&^B. 

«1H Efl^H^H] *H<H-*!3:(C0N)7> "^^"efl 1 !^ ^33^ ^^s)S(20) 
*liH7)(16)S^Ei 8«1H^ *}M ^4 cfl o] e| (MAI - MA8)# ^^-JI 8«lH 

^ til jn. ^ cflolE^ D11S.E] ^ <^ellol(io-l)SJfEi 4«lH^^ c-fl 
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1020030038890 #^ 2003/8/8 

c>1e^(ED01 ~ 4, ED05 - 8, ED09 ~ 12, ED013 - 16)» A y A *}xL*\^ iH^fe 4«lH^ 
*]M ^4 cfl o] &\ (MAI - MA4)» -5d^*H cflo]Ei(mal ~ ma4)S. ^^4. <>H l^sl^r 
4«1H^ t-flolEKmal ~ ma4)^ t^e} 3flH.^-(DQl, DQ5, DQ9, DQ13)^- -f-*H zj- 

cf^-o.^., wlH e aH ^cH^l^(C0N)7> "^l-ol-efl^s -g^s]^ 

^£)S(20)tt tilJE7l(16)^-^Ei #sj5]^ 8W1H^ wliU ^4 cfl o] e| (MA5 ~ MA8)# ^ 

8wlH^ *]m ^14 H1°1e|^ nflse] ^ ^efloi(i 0 -2)5.^-E^ 4 

ti]H^^ 3HEi(0D01 ~ 4, 0D05 - 8, 0D09 - 12, 0D013 ~ 16)# AA til^H *k$£{ 
4«lH^ «liE ^i)- c-flolEi(MA5 ~ MA8)» clHE|(mal , ma 4)S. lHlth=k °H ^3 3 
4«1H^ cflo]El(mal - ma4)^ cflo]^ <^#^ 3fl = *(DQl, DQ5, DQ9, DQ13)^r -f-*M 

#^5.(20)fe til JH7l( 16)5.-^ Ei 8tilH£] tils ^4 tflo] El (MAI - MA8) 

* 871151 cflojei oj # ^ sflEtf f«H #3*Hr oHef, ^H^IJUCON) 

°fl -§-#*H ^33.(20)5.^ #^£l^ 4tileo) y ls ^4 cflolEKMAl ~ MA4 HL^r 
MA5 ~ MA8)* 4tilB^l cfl o] ^ (mal ~ ma4)S ojnfl ^s}^ 4tilH£l 31 

(mal - ma4)« 47fl<5l k\]o)b\ ^cs-d^Q^ DQ5( D q 9> dq 13 )o. <~b^£}. 

S34H, *)H^Jl(C0N)^ = >£3 ^*H1 «l£^ll ^12-El ^V*l°} 5.i= ^ efl 

*1^E1S S.EL ^ 3 = 1- ^tMI ^*fl^i "^••Ellt "*>ol"5fl»iS. ^^Hr ?A 
°1 7H§^}t}-. 
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<37> £3 6jj q-^^ nils. 3 ^1 «lB ffliH ^B. ^ 

e] € o^Ml-C® ~ ©)s-!fE| 4wiB^^l tiH^l* tii^*]- ylm ^ 31 

(MAI ~ MA4)# ^1^*H 47]]^ cflojE^ <y#^ sflEfi- -f-*H 
<38> oj ^cHai^(C0N)» "*H«3l'i5. ^^-i, *^r«I*ll ofls-el ^ <H3M<2l nfl 

S.i\ >i ^iefloll-C© - ®)5-*fE| %:^S\±r 4wlB^^l tfM^l- ^ t\]o] 

E|(MA5 - MA8)# 47B^ HHe| <^#^ 5fl = l;-g- 

<39> ^ ( £3<^1 M-Ef^ ^]S.E) t§l WlH Efl^H ^ 

^>"§-€cf. ^1^E|7]- ^3 ^£2] Efl 

<40> £3 ofl i^Bfvfl aV^^l "flS-E] «liH7l ^ ^H^) ^.g. 

H-^-cr -"-SS^ , «liE7l#(30-l - 30-16, 32-1 ~ 32-8)5. v)M7}(16), ^ 

^e]s)S-i-(40-l - 40-4)5 ^€ ^^5)5(20)5 o^cf. 
<4i> 5^46]} q-E}^ z|z^ 71^-8: cf^-^f 

<42> Hj-^ls-OO-l - 30-16)^1 7]^ ^ w]iH7ll-(32-l - 32-8)£] 7l^£- JE2£) 

<43> ^d^S]5.#(40-l - 40-4) zj-z^ *)H^1Jl(C0N)7> "S.-f-efl^ ii^^M 

a|5l7ll-(32-l ~ 32-4) z^iLS.^ Ei t^fe w|il 7J4 3)0^ (MAI ~ MA4)^ c^Ei 
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(mal ~ ma4)S. #^s}ZL, ojnfl tHJsJfe tIMeKmal - ma4)# 3flJ=# 
(DQ1, DQ5, DQ9, DQ13)S #^th=K ^l^^ls(C0N)7> "SM'^lfS. ^^s)<H 9X 

alHl7ll-(32-5 - 32-8) ^SLS.^ hU ^ cfl o] eI (MA5 ~ MA8)# Hi 

<>lEl(ma5 - ma8)5L t^J-JI, o] nfl ^ijfe- HHEi(ma5 - ma8)# cflo]^ o^#^ 
sfl^l-CDQl, DQ5, DQ9, DQ13)S. 

^, JE4°fl M-Ej-vfl H15171 ^ ^5)3.^- ^l c H^lJl(C0N)7"h 
91 *K^*fl *UE.e| •€ <Hefl°l (10-1)^1 ^l^e) <H3H-&(® ~ (D) ^ilS^-El 

4t"lH"*M cflo]E^# tiling- wIje ;f ^o]e|(MA1 ~ MA4)1- 47flsl c1Mb| 
^ 2flH.-i;(DQl, DQ5, DQ9, DQ13)# ^^1 , ^H^1^(C0N)7> "<5l-ol"3l 

^S. ^-2.^, ^ o^H (10-2)51 n]]s.El >t oHM^C© ~ 

®) ^AS^-Ei 4«lH*^ cilo}E^# ttl^a-^b aliU ^ r-flolEi(MA5 - MA8)» 

47fl^ £\}o]b\ <a#^ *H = #(DQ1, DQ5, DQ9, DQ13)* 

nf^i, £3<H] ^E}-vfl -& &S.*ft i£2] #*lfe 471)21 ciHEi <y#^ aj)j= 

« *}-8-*M ^1 «1B Efl^B ^-g- ^*g*Rr ?H 7>^*>7fl &<L3.^ 31^7} £1 
M-B}\H ^2fl^ ^£^1 "11 2- el #*1*- EfAE^H ^^t\ 2«fl2l ^o) a. aV 

£^1 °fl£Sl ^AHl ElliEj^ 51 Ol 7 >^*>Cf. 

£ Al^- ^r^lnV, T^-Oofl n^A-Jfe JjL 7 flSl ^^S]^# * ^ 7^ aflo^Jr^ 

# *>-g-*KlL, ^1 flB ^l^H^Hl 4«1^1 ElJE. ^-*J-g- ^r^^l-^ 27fl<2} Q]o]z] <^#^ 
3xfl = l-^- J§-^H 2*1 H*? 3 alii ^4 t-flolE-ll- #^*>£^- ^SBr 51 £ 7>^>cl-. ol 

T 1 ^ *V7fl 21^ £3<H1 M-Hl-^ Uj-^^1 ^sel ^Hl tilSflA-1 J^t} ^ ^o) a> £ 
*)1 "flS-el -^aHI Efl^E^ ^ol 7\^\7\] ^cf. 
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^^fe a> £ ^] Djjs.^ ^ o.<Hl£ ^-g- 7>^*}i}. 

<48> ofl^ 1-^, ^# cflolBl eflolB^. ^*H?Rr &5L*\] oflse) *1l5Le) ifi ojefl 

o] 7 V tfl^*] 32tilH£] t-HojEil- <y#^^>JL, ^SItt Bfo]^ ^7> 271H ^ , 

*IH ^*>7fl 87fl^ uflo]Ei 3fl£Ll;Ol iL^-SH^V, -g- ^ 

^1 tt 0 V ^°fl tfl^St ^^^>7fl 5}^ 27fl SE^r 47fl^] C-flojEi 3fliEL#ol ^ 

^, «o Vl ?Hl ^5} ^ = -S-sJ-g- 2S) HL-fe- 3 SI aV^aj o_s. 'r^JI, 

^«fl^i tijUL ^ozf o) E] 1- A}«13 #3*1-^ €4- 

<49> £ 5 fe C^l- c-Ho]e^ eflolHS. ^sKr nflss} #*1<^ 

<^ £1<H1 M-B}-^ tiVi^l *H2-3 ^ofl 

^3^(24), ^ tilJ27l(26)l- ^7KH ^83<H $X^. 

<50> 5L5<^1 M-Ef^ AA$\ 5Ll°\] 1-^1- 7]^4 ^-<H*}JEL 

3-, A ^-§T ^^>7lS Sl-ZL, ^HH^ ^7>S)^ ^3^5] 5.(24) * «1 (26) 

<5i> 5] 5.(24)^7 ti)j77l(16)S.^-E.1 8tilH^l tils ^sf cfl ol El (MAI ~ MA8) 

1- ^H^IJi(C0N)7> »5.o-«3i*§o-|^ DI12.E1 ^ cHefloi (io)^) ^}e«5} ^ = 

# 4711^^1 Dfls.^ i| <H3Hl-((®, ©, ©, ©), (®, ©, ©, ®))5. 

-^-Ei #^£l^r 4tilH^^l tils ^2}- ^olEi((MAl, MA2, MA5, MA6) , (MA3, MA4, MA7, 
MA8))# ^i^e>^ ^^l ^HAlJi(C0N)7l- 
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••^l-o]» E ^o]^ oflSBl ^ <Heflol(io)^ ^ <d^^l^ &K1-1- 2 

7VA2\ "fls-el ifi <H ell °1 #(((D, ®), (©, ©), (©, ©), (©, ®))5L^-Ei #^S]^ 2 

c-Ho1e^((MA1, MA3) , (MA2, MA4) , (MA5, MA7) , (MA6, MA8))» 

tilHl7l(26)^ ^s\S.(26)S.^] 4alH^|^ a] in. ^-4 ((MAI, 

MA2, MA5, MA6) , (MA3, MA4, MA7, MA8))» AA 2*}^4 alH^H ^S^Itt 4«lH^ t"l 
in ^ t-j] o] e] (MAA1 , MAA2, MAA3, MAA4)# 3HEi <y#^ 5H^l-(DQl, DQ5, DQ9, DQ13) 
3, #^^14, 2*1^^ ^4 tiHEi((MAl, MA3) , (MA2, MA4) , (MA5, MA7) , 

(MA6, MA8))S AA 2^1 «1:3I*H A*]^2\ a)Hl ^-4 c|] o] e] (MAA1 , MAA2, 

MAA3, MAA4)« cflo]^ <y#^ 2fl«(DQl, DQ5, DQ9, DQ13)S #^t}. 

Efl^E^ >1H^1S(C0N)7> ^£ #3H]^ d]o]Ei sfllELS. 

(DQ1, DQ5, DQ9, DQ13)# #^Tr ^o]e^ #Efl-i- JiJl 5^ 3 = &KI 

°11 °fl-EE] ^cefl^s. sj-ov^j 5}^. jg:^ ^^a15:(C0N)7> "^H»^if 

S ^3HH UMbI <^#^ 3t)lc 1 . (D Q 1) DQ5) DQ9; D q 13 )^. ^.o} #^s]^ til 

o|E|cq a o Ve]]s. a_j7 ^^-o] ol^ ^Bj ^§1^11 e><?]^ i££] H^S] ^ = 

fl = B^ojol) <g^^ ofl£E| o]ce|A 7 ). S^S]^, ^oj ol^ o] = E)-Ol^- E) ^ 

*JS. cfl^l^-^] "HS-E] El^l^W. ^.^dl, ^ 

*Jj= Bfol-g- cfl^l^-ofl ^TEjfl ^5.2] #*]7> ^^*»fl 2j*|<H£|*l ^j-^, 
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cflS-e] <H = 31^1- 91^ ^ &mi3L £j- <?]-§- 

e^^H ^ -a^^ls tfl*H^M| aVi^ e^HW. 

cq-eM, ^ ^= e^^I* eHjo^ofl ^a^je tiV £ ^ ufl^^ ^]7]. e^o^i s.f>} 

^, €3 ej-^l- i^H^l *ll2.e) e)5flcH^- ^ oj^ 

£5<^1 M-Ef^fl hvs^i ^ls-el #*l*r nil 

n^-^r -f-^H °1 ^ ^ ^ eKH *ll5e) ifl ^eiM 

t-flolE^ tJlJU^V til HI ^ C-fl o] OH El <^#^ SflJE-l"* -f-^cx] 

<>H, <^#^ 2fl^.s.o) ^ ^1«51^ $) = E>ol^] ^ *]^£)^r 

-ti^JL eKls] €• ^*1H ^^sjq-. £5^1 M-e}^ ti>£^i niise] 

47flol^ S tgig tilH EfliSf -S-^-S]^ dlo)Ei <y#^ sfljE.^ ^ 4 

£5<H1 M-E}^ Mj-tgo} a> £ ^ nil £E] tilB 3l^H^Hl 

47flS] C^o]E| oj#^ 3fl^.#o] A>-g-S)a 5 _ > i])+B\7} ^2fl£] ti>£^l nflfiE) ^ ofl ti] *fl 
A i 2Mfl ^ ^ aV £ ^ ^S.^ ^Alofl Efl^H^m ?H 7>^^>Cf. 

£6£- .E,5<Hl M-Ef^l tiVlE^l] *flH.E] tills 7] -i- ^ AjiMsl^ol ^AHlol ^ 

-§- M-^^ £4^1 M-Ef^ w)iH7Hl - 44-4), * 

«1 JH7l-i-( 46-1 - 46-4)-i: ^7V*H t 2 -^^^ 
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% %5L3.Z>}7} U>2H, ^HH^r ^7>£|^r Zj-Zj-<S] 7)^^ cfl^A-j ^^^ 7 ] S 

a] i« s] ^(44-l)^r ^H^lSl(CON)^ -§-#*H 2«1H^ wlJSL ^4 c-flolE^MAi, MA5) 
» 2H1SS] w]m ^4 cHo]eKMA1, MA3)«- ^d^*H ^l°lEi(maal)S. #^tlr 

4. ^^5]5.(44-2)^ ^l^^lJl(CON)^ -§-^V^ 2«1H4 t^iH ^4 c-fl o] e^ (MA2 , MA6)» 
*m*}7]^ t 2«1H4 ^4 ^)olEi(MA2, MA4)» c-fl o] E|(maa2)5. 

• ^3^(44-3)^ *1H^1:£(C0NH -S^SH 2tilH^ ti^si ^sf ^o]eKMA3, 

MA7)# ^^14, 2^1^^ U ]ji7 ^4 c-HolEKMA5, MA7)» ^d^M 31 e^ (maa3)S # 

^1^5)^(44-4)^ ^H^lJUCONHl -§-#*H 2«1H^ v)H ^ $}o)&\(MM, 
MA8)« ^^i-}, 2*1H2} uljn ^ c|1o1eKMA6 ( MA8)» ^o] ( maa 4)S. # 

aim 711- (46-1 - 46-4) ^s|5.-I:(44-l - 44-4) ^^.S.^ 2 

tilE^j^ cflojEKmaal ~ maa4)-I- tiliH^H b]m ^4 3HEKMAA1 ~ MAA4)1- ^^-JI, 
^nfl ^^4^ ^4 c-flolE^MAAl - MAA4)7> ^}o)b\ <y#ej 3fl^.s.(DQl, DQ5, DQ9, 

DQ13)S. #^^14. 

##^r ^HHH-^r .g. u}-^ «1H EfliS «v^^- oil- c-fl oi Ei efloje 

i*L ^*Rr te^l °flae1 <>l-g-^ ^^^1-^^-4, t-floiE-1 efloiHS. 

*}^7 1K£*H ^IS-Sl #AH£. ^-g-SM EfliBt C-fl O] Ei <y#^ sflj=# 

^ t§ #<H ^ 5U4. 
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<62> all -I- c-flolEi eflolHS. ^-^Hr ^r£^l nfls.^ ufls.ii) iS <Hefl 

tfl^Et T^^Tll 5]^ ^± 87l\£\ ofl o] E) <^#^ 3fl = s.ol ^.^^^1°>, ^ 
^ E|AE| ^^^>7ll £^ 47fl£) cflolEi 3fl = #ol 

oil ^frflAi ti)iH ^ C-flolEi* ^Cf. 
<63> ^Hl^ ^. Hfe^*l- ^AHU- ^T&H ^^^^^1°}-, 7 ] + «-o): 

^ ^t3€ ^*Hr *}7l^ ^3 «ji?Hl 7]7fl^ A># * O.^JfEi 

<64> Mj-^o} pfl^ ^ o] Efl^E « o V^o. ^a. ^ cflolEl 

^ 3XflH.#^- EflAE;!- 7>^^rf. 

<65> tt)-^, Efl^Ei7> ^efljiCf ^ ^ ti> £ ^] nfl^ -^Alofl ^ 

°1 
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[3^* 1] 

n(n£- 144 €■ ^^)7fl^ SjJE. H^lr^ m (m^ UH} €■ 3J*r)7flfi] ^ JL 
e}<y§ol a} ems) chi ^*)H AA x(x^ mcf €• 3*r)HlH3 HH3«- °J#^Rr nm7fl 

y(y ^ mcf 3. ^) 7 fl£] c-flolE^ <y#^ *l| <y^5)^ y*lH^ oflo] 

Bi» nm >xHlB^ tflolE^S. ^l^H nm7l)S] oflSLe) ^ o^o]^ z^o.^. <#7] x 

tilH^ ^H^S 2^-0] E)|ae z\]o]B\ 5}o]E ^ 

4 v 7l nm7l]^ n|lJSLe| ^ <Hell°m AA°.3.^b\ x^lS^ cfl o] e^ 1- z]-z}- a] 

ULSH nm«]B^ «liH ^-4 t-fl o] e-| # ^g^}JL, ^\}o]X\S.6\] -g-^H -# 7 ) nmWlB^ «1 
iH ^4 c-flojEil- yUlH^l a^s} ytilSS} tilm ^4 cfle>lE|l- cfl-g-*}^ ^7} 

y7fl^ r-flojEi <y*^ 4 = 1-3. cllolEi E]= 2]St ^wl^b ^ 

2] 

*)1 lfl 5a<>H, -S-71 tfl^s cflojEi eHH 3^ 

#7l nm7fl^ uflael -1 ^eflois. ^zj-o.^. xt>lH£] dHEll- &MHS}fe- ^-fofl, 
A o v 7l nm7fl^ DilS.E] ^ ^ Efl o] s- z}-z|o_s. b^-o] xWlH^l c-flolE^ ^ 

3] 
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nm7fl^ v\)S.z) & o]z]]o}^. z^o.^^ #^5)^ X w]B^ eflo}E^l- z]-z|- 

^-71 nrntilH^l hIjh ^4 cflolEil- ^-71 ^H^Ul^l -§-#*H y«lB^ -id^sH *1 
^ ywlHsl ajii ^ cIHeI-I- cfl-g-^ #7l y^ t-lHEi <y#^ sfl = #s 

4] 

n(n^ mcf ^)7fl^ m(m^ 114 -g- ^^)7fl^ zjig 

y(y ^ 114 €• ^§^)7fl^ cflojEl <y#3 sfljELl^g- -f-^ oj^E]^ y«)HSl 
Bi» nm(nm£- y^ ^afl) >x«]H^ cfl^E^ 4l^V<*| nm7fl^ ^2.^ >i <>MH1: 

Z|Zj-JL3. ^"71 X WlB^ Cfl olEi# Efl^S pflolEi EfojB 5)1; ^ 

nm«lH^ v)m ^4 ^ojE^l- ^-^^Jl, ^H^l^l -§-^-s><^ #7} nmWlH^ wl 
51 ^4 c-llolE^l- ^1-71 n7fl^ ^H. b}*1# z}-zH tfl-g-*j-<^ win HHE^iLl y 

^ tilB ^olE^je] y7 flS ZLf-s)-*)-^ ^>7l y7fl^ 1-^-5} U] E cjj o] E-) Zj-Zj- 

* wlm^H ^^^^ yf)H^ aija ^4 3Hb1» ^7] Y 7fl^ ohe^ <y^^ *l) = 
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5] 

^]4*oHl 91°}^, #7) E|ii cfloiEi e}-olE 

^-71 nm7fl^ ^3.5} ifl ^eflojs. ^0.5. x «lH^ cflo]E^l- eHH^Rr ^-^l, 
6] 

^-71 nm7flsl d]]2.e| >i -^eflois. z|z|- 0.5. «-e| #7] x wlH<i) cflolEll- 

^ wlms)-^ nmtilJE^ ^ c-HojE^ I^J^Rr ^llu]jH7l ; 

<#7] ^H^lJLofl A o v 7] nm«lH^1 v)ZL ^ cflolE^ #71 n7flfi] ^Bi- 

ol zj-zHl cfl-g-^cx] ^-^5]^ WlE ^olEi^El y7flS zH-s}-^ #^^14, #7] m 

#7] y7fl^l «1B dlo]E^ ^4^- ti]Ji7s:>^ ytllB^ «lJH ^4 cfl 

°]^« A o V 7l y7fl^ Oil o] Ei oj#^ sflJEL^ ^-<s}a| *fl2W] IH7l # ^U]§>^ ^ 

f^^S ^ aV£^l nflS-E) #*|. 
7] 

^6%H1 &<>H, ^"71 y^ 
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8] 

n(n^ liicf ^ ^^)7]\2] ^= E^!--^ m ( m ^ mcf ^ ^^)7fl^ ^ ^^Sl 

e^-oil-ol ^sHl z]-z}- x ( x ^ mcf 3- ^^)tilEo) r-flolE^l- <y#^^ nm7fl 

2) nflSLBl ^ ole^ll-^r EfliB yj-tt^) ojo^, 

nm >xWlH^ c-flolE^ -U^M a o v 7 ] ^flo} ^3 ^ ^ e fl s- >^7l x 
WlH^ CiHEil- EfolH^ Efl^E c-ilolEi Ej-olE ^ 

#7j nm7fl^ ^]2.e] ^ 511 ojs- ^-2-3.^ #^5]^ xtilB^ t\]o]B]% z^zj- til 

iH^H nmU)H^ tills ^ c-flolE^l- ^^JI, ^H^Ul^I -g-T^H nmtilH^l til 

JH ^ C-flolEil- ytilH^! AjBMEi ytilH^ V) M ^ # cfl-g-^ ^-7] 

y7 fl^ C-flolEi QJ#^ Efl^E dlolEi E]JEL ^Tfl!- ^-til^ ^ 

«V£^ ^lS-B] ^-^1^ Bfl^H «<HL 

9] 

*118%M] &<>H, #71 Efl^H c-fl ol e^ e}oiH #7^ 

^"71 nm7flSl nfls. si ^ <H3H1- z^o.^. x tilH^ t-fl ol e| # Ej-olH^ 3-f*D, 
— ^ <5}^ HV^^l nllSEl ^]fil EjAH WJ-^ . 
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[^T 1 * 10] 

nm7ll^ ^ ^eflois. z^-z]-c.5.«-e| x«lHSl ^M^l- AA 

nmtilH^ «]JE ^ HM^i* #7l aflol 4151*1) yti]H^ ^ 

xr *m #7fl# ^w}*Hz- *Kr «>£^ oflaej ^la] Efl^B 

^cis-o] ^HH^ofl z^-z]- x (x^ lJitJ- €• ^)*]B^ HH^i* <g#3*Rr nm7fl 

^ nflSEl >i oleflojs.^- ^wltV tiVS^l ^5-3 Efl^B , 

y(y *r €■ ^^r)7fl^ c-flolE] = ^-*H y*)B^ cflo) 

Ei# nm(nm-£- y^ ^^tifl) >^wlH^ dH^S. ^l^W "%7\ nm7fl£) tjHS-E) % o] z]) o] s- 

^z^S ^-71 xHlS^l H) o] Ei 1- efo)E^^ Efl^H t-flolE] 3.3]; ^ 

A c V 7] nm7fl^ nfl2.E] >f O^Hl" Z}-Z}-_0 5. JfE^ #^S]^ x«]H^1 31 E^ # 7^ ti] 
nmalHSl tilja ^ c-HojEil- ^a^jl, ^o^aij:^ -g-#*H ^7) nmWlH^ «1 
ill cflolEil- ^3-7] n7 flSl Bf^lf ^ofl cfl-g-^ tilH cjolE^lE] y 

7fl5. zil-^H ^7l m7fls] 2^ ^^^15. e^<?l# ^ofl rfl-g-^-c*] 

^ «1B cflojE^lE] y7 flS. ZLf-SM^ #3*}-aL, ^-7) y7flS] ZI^S}-^ H] E t|] o] E-] 

-i: wliH^l-^ tHgS]^- yHlH^ HlJ2 ^ $}o]&\^ ^7} y7fl£) ^HeI <^#^ ^£f|- 
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*\ #*1^ 3l^H °o v ^ . 
[3^8" 12] 

^lll^H] $J°H, #7] EfiS c-flolE^ e)-o]E cf^^ 

#71 nm7fl^ ^ <H ell oil- AA^-S. x*)^S>] 3He1* 5^-0] e*>^ ^-^1, 

#7l nm7fl£l Hi ^eflolS. 5}oles]^ xWlH^l cflolE^ «1 

B CflolE^ ^Hfr «l£^l nfl^LE] #*1°1 Efl^H ^ . 

13] 

»lll^Hl 5A°H, ^7] ElliH c-flojEi ajt= #7^ 

#7l nm7ll^ D11S.&1 ^ <H3Hs- ^0.5. -^-Ei #^Sl^ ^1-71 xtilH^l HM^* 
tilins>^ nmtilS^l til 51 ^sf cflolEil- MH8*Rr ^lltilJE cj-^j; 
^-7] *)] o^jroil -S-^M -*7l nmtilHS] m]m ^ cflolE^l- #7l n7fl<i| s}- 
oll- zj-Z}-ofl tfl-g-SH t^^r HlB C-flolEl7le| y7flS ZLl-^H t^V^M", #?1 m 
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